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•• SECTION 17 

.,>■ : V v .;*■ HEATHG'^ySTEbS s. FORCED-JJAEM AIR 

' • ' ’ , - Li ■ ‘ ’ " 

17-01 SCOPEs Jhe, work covered by. this section of the specifica- 
tions consists in furnishing all plant, labor, equipment, appliances 
and materials not furnished by the Government and in performing all 
operations in connection with the" installation of the forced-warm air 
heating systems, complete, in strict accordance with this section, of the 
specifications- and the applicable drawings, and subject to the terms and 
conditions- -bf the contract. K 

17-02 APPLICABLE SPECIFICATIONS?- The following specifications, ' 
.standards- and publications of the issues listed below but referred to 
thereafter by basic designations only, form a part of this specifications t 



-;- -I. - • • ” HK-B-671c . " Brick! Iiro-01ay 

HK-C-451b Clay | Firo, Ground 

-■I"-, HH-I~56lc Insulation; Thermal, Asbestos 

-i* 1 - ' ! 3 ‘ ' j 

HH- 1-564 Insulation j Minor al-Upol, Block and 

>• Board {'for Hosted Surfaces) 

HB-I-57Sa Insulation, Vermiculite; Block and 

. ; . • , Pipe-Covering (Molded) 

QQ-A-3 59b Aluminum-A3.1oy‘ ; (Al-3) (Aluminum- 

- \'-- 1 . , ' ; ) Manganese) | Plate' and Sheet 

' •> >’• QQ- 1-716 ' .Iron and Steel | Sheet, Zinc-Coated 

(Galvanized) - 

QCt-S-636 Steel | Carbon (Lou-Carbon) , Sheets 

and Strips 

. , ; TT-V-51a Varnish j. Asphalt 

4 , *" F - ••• * 

; v •• '/ , . ‘ ‘ 

WW-V-54 Valves-, .Bronze) ' Gate $ 12 5- and 150- Pound 

, A. • . 6. Screwed and Jiafr'ged (for Land Use) 

Wl'J-T-799. Tubing j , Copper. Seamless (for use with 

- solder joint) 

GQG-P-35la Pipe-Throads'j-'fapor (American-National) 

' b. U. S. De p artment of Commerce C o mmercial Sta ndards 

CS75-42 Automatic— Mechanical-Draft Oil Burners 

Designed for Domestic Installations 
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C. Rational Asg.ocle.tipn of Fan Kanuf ac t urcrs . Inc. Bulletin : 

Nr. 110 Standards | Dominations, Terms and 

Tests Codes for Centrifugal, Axial 
and Propeller Fans (1950) 

National Board of Fire Un derwriters Pamphlets i 
*» -i' . 

^ r * 31 Oil , ; Bur9ii}g Equipments (1950) 


Nr. 90 


Air Conditioning , Warn Air Heating, 
Air Cooling and Ventilating Systems 
(1950; Amendment 1950) 


GENERAL: Iho contract drawings indicate the oxtent and tenoral 
arrangement of the heating systems. If any departures frSTtho SntS 
drawangs are deemed necessary by the Contracted, details of sudi dentures 

SntSctSroffi^ r 5 f ° r Bha11 ?° submittcd «» soon as practicable to the 
, blng ?ff* ccr ^ or a PP rova l. No sucli departures shall be made without 

insSllati™ 1 ^?! GPpr ° val °J l hc Contracting Officer. The warm-air heating 

m Pa ^ hlet Kr - 90 ° f t’rtional Board of 

, , a » Standa rd Produc ts : All equipment, valves con+rnl^ anr i 

onto this spocifiStioA shall bo tho sLSfrd 
th^nm °f appr ° ved ^cricsn • manufacturers. Where two or more units of 
the seme class of equipment are required, those units shall be products of 
a song!e manufacturer; however, the component parts of Se systSs nSd 
not be the products of the same manufacturer. 7 

, , - a , b * Sffiter^al and Equipment Schedule: Within 45 davs after the 

d te of award of contract and before purchase of any material or eci ui ration t 
a complete schedule of tho Contractor-furnished material and equipment ? 
proposed xor installation shall be submitted for the approval of the Con 
S a f eiVl ° Shan inolute c C t=l 0 g B P 'pcrfJ*„so datoT 

cuts, control diagrams, drawings, and any such other descriptive data as 

^ th + Con ^ racting 0ffic °r. In the event Sy items of 
° f equipment contained in tho schedule fail to comply with the 
specification requirements, such items may be rejected. 

c # ' Gov eraraent : If the Contractor fails to submit 

fliJfS^tc^ls i %Z V ° Giao * ° r *** authorizcd extension thereof, 
t ox materials, xixturos raid equipment in accordance with the ere- 

para ? raph » the Contracting Officer may select a complete line of 

QffiS^ski > ? d C 3 U f pr,1Gnt * ^ selection aado by So Contracting 
f al1 bc J“? Md hiding end tho items shall bo furnished and 
^mp lotion^ ^ Contractor ^^out change in the contract price or time of 

17-04 MATERIALS AND EQUIPMENT: Tho following materials and cauin- 

rospootlTO Zssr 
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" h. •' Aluminum Shoots Fodoyal ' Specification' Q^A-5$9/'' quarter- 
hard condition. ■_ . ; ■ , 7 / 7 . 7 .. ; 

,b. , Asphalt , Varnis h ; Federal Specif icatL on TT-V-51. . 

c. Copper Tubing ; Federal Specification . , typo K, 

d, Elo.etrieal M ater ials an d ^ App lia nces i 1 EIECTRICAL VfORK; 

BITERIOE, of. those specifications, "■ .i--- - 7 '. 

Firebric k: Federal Specification HEM3-671/ low-heat 
duty, y ■ . 7 , . . .. - a . 77. • ••'• 

! ." f/’ - Fire Clay ;, Federal Specif ice tion HHfC-451, class C, 

• g. Galvanized Iron or Stool Sho ots ; Federal Specification 

QQ-I-716, class Ml,. • ~ . 7-.;7 , - a 7 * 7 ; 

.fev Cato Valves : Federal Specification VFJ-Y-.54, class A, 

1. Insulat ion: Mineral-wool' board ..or blocks conforming to . 
Federal Specification lSl-I-564? class verii&culito blocks cenforming : 
to Federal Specification HK-I— 576 ; type IF, or asbestos block conforming 
to Federal Specification Iffl-I- 561 , ' typo I, ■ 

‘ ’ ' ■>7Y.'.V " . ■ ' ‘Jt, 

■•j.. Me chanical Equipment : All items of .mechanical equipment 
shall be of the boat quality normally used., for the purpose in good 'commer- 
cial practice and, shall pc the products of approved, reputable American 
manufacturers'. Each major -■component of equipment shall have t'hemanu- 
fac„turer ’s hame, .address and catalog nhmboryon a. name plate securely af- 
fixed in a conspicuous place, Ihe nasio plate- of distributing agent 
only will ©ot be acceptable. Belts, pul-leys, chains, gears, couplings, 
projecting set screws, keys and other rotating parts located so that - 
any person may cpme in > close proximity there to,,- shall be fully enclosed 
or properly guarded, . ... 7 7 >7 - 4 , « . 

7k. Fine Fittings ; Federal Specification IF f-P-521, classes 
required to. match adjacent piling, ... : -y -.■■■.■ 

1, Steel Pipe : Federal Specification >Jl’t.P- 406 , type I, 
class A, coating as hereinafter specified, 

7 .. ... • . . .7 7 . ... ,. . • 

' m, U nions ; Federal Specification iF/-U- 531,;.. class.: as required 
to match adjacent piping, ’ . . . y t • 7 f • 7 . 

17^-05 WORlQiANSBXP : Equipment shall be installed in' accord&nce vith 
the recommendations of the manufacturer and the. best standard practice for 
this typo of work, ; 7..,- "■ ■ ' 7 • 1.' .4. 7 '7.' 7-’--"' .y •. 

a *. Pipe . Th reads ; Pipo threads, shall conform to the requirements 
of Federal Specification GGG-P- 35 I. y ... ' .7 "7 [ 7 ,■ 7 ' 
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17-06 FORCED WARM AIR FURNACfc TO IT: ' . 

a General j The furnace shell bo Ofribt-tjOWd, io£lcb*ed-»», the 
of ‘the size and capacity not less than that indicated on tno 
drawings when fired with Marino Class I, Diesel oil. All materiasnoc - 
gary for proper assembly shall be furnished with each furnace. When fvu 1 - 
naSS casings, blowors, motors and other parts of equipment arc shipped 
unassembled, all parts shall havo been made so as to permit field aosembly 
without grinding, drilling or similar work. Each furnace shall fit the 
space in which it is to be installed so as to allow ample 
tenance. Tho furnace shall have combustion spaces designed to wi ^tmd 
possible explosions resulting from delayed ignition os tho oil. Tho unit 
shall be approved by the Underwriters’ Laboratories, Inc., and shall bo 

U. S. manufacture. 

b He at Exc hanger: Heat exchanger shall have a higher efficiency 
of heat transfer between tho products of combustion and < tho 
for hooting The gas passages shall be dcsignod to minimize air fnct_on, 

The heat exchanger shall bo so constructed so that the warm ^air for ho ating 
will not bo subject to contamination with tho products of combustion The 
heat exchanger shall bo designed to allow the metal to expand or contract 
without causing damage to any part, and shall be constructed of steel and 
oast iron of suitable composition and wight, 

e Combustion chamber shall be constructed of steel, casi>-iron, 
refractory or*a combina tlc^ these materials. Low carbon steel or cast 
■ iron used in the combustion chamber shall be protected with not losu than 
2 inches of refractory in areas whero flame impingement ^ y oc ^‘ 
of protecting refractory is not required for stainless steel, combustion 
chambers, unless surface temperatures of tho stool exceeds 90% o h 
scaling temporature (degree F). The noccssary pressure relief openings 
shall be provided to safeguard tho fumaco against explosion damage due to 

delayed ignition. 

d Cabinet encasing of the heat exchanger shall^bc properly 
insulated, and p^ctSd against corrosion by means of enamel or other 
suitable heat resisting protective finish. Galvanizcd-ironlincrs^ g 
1-inch air scaccs will bo considered as complying with tho requirements 
for insulated cabinets. Tho cabinets shall oc constructed of sheet motc.1 
not lighter than 0.0179 inch (26 gage) in thickness, and shall be provid d 
with suitable duct connection oponings. 

o. Supply-F an jitt- Supply-fan units shall bo 
SS duotwori: only, and shall bo incroosod 

ataoAiiig^SS’pads; end sb^l be praotiooUy noiseless in operation. 
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The Conta;ac^>r, shall, -printed ciitelog evidence showing that the' 

X * “P 8 ^ ** be provided with convenient 

on <*.** 

shall be^insthl^^fe? 2 * <®irow-away-ty P o air flltors 2 .inches thick ' 

*> X 

oil toS XX5itfr B ? ,l! ? 11 - burntog equi; ™ t « tacluio tho 

ana fiSSXXj'f X T 1 *® 0 ”*' oontroie, oil-storage tank, oil pipe 

. *&*SM 

“ n i t n2So^. aR31 ' OVO , d * tt0 WcrwhX. uXatSSXXXI Til' 

KrfwiXXX ° ' P ^ 0t 31 ° f tS ° l^tionJi Boara^of^* 

st§taSIVr°hSinf SaJ^o^Sr i* 1 *1 

sr«&e! 

The burner shall be designed for use^f Marine SSarf^©! 11 ^ 6 ^., 108 ®* 

sxsS £xSi25x e ^ - 

Slica?Snr D ao »Sr sh“TX Sf V&OTVbTSS X- 

pnnp aha fan so as to dovolop 100 porcont^ teXSfga'SaloXSg.- 

be installed*, Antoiatio draft regulator ■ stall ' 

a weighted and baianced damper of praM^sizo^o/Xfu^ Sh<l11 00nsist ^ 
damper shall. .open or close automatical]? S +hf U ?? a S° ca P a . ci fc'^ Ihe 

to maintain a constant draft at the fwnacc outlet ^ " VGricSj 80 as 
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a Oil Pipe and Fittings ; Oil pipo shaH^e ^po% aimeal- 
j* nernnoT* tubinp and "shall bo installed lit accordance with the appli- 

san’UtOsofel-i 

tCqttAr9d 


17-OS CONTROLS: Controls for the furnace shall consist of a room 
thermostat, a combination high- and low-limit bonnet thermostat, and a 
stack switch. The room thormostet shall start or stop the oil burner 
automatically as the room ta^ratvfc" , rcspoctivcly falls below or rises 
above the predetermined point. The high-limit bonnet thermostat sha~l 
be arranged to take control from the room thermostat arid shut o^f tno oil 
burner whenever the bonnet temperature rises above the prc-dctcrmincd 
high limit. The low-limit bonnet thermostat, sot at approximately 90 
degrees F.j shall be arranged to cause the supply fan to start and run 
continuously whenever the bonnet temperature is above the prc-dctcrmincd 
point. Prevision shall be mado for summer ventilation through manual 
operation of the circulating far. by a switch connected in parallel with 
the bonnot thormostat. A delayed-action stack switch or equivalent de- 
vice shall be installed to shut off the oil burner automatically in case 
tho oil fails to ignite on starting. 


a. Bonnet Thermos tats : Bonnot thermostats shall bo an elec- 
tric type and* shall be suitable for operation in conjunction with the 
supply fan and heat-regulating devices, Bonnot thermostats shall be dc- 
signed with an approximate high-limit range of from 100 degrees F, to 25 
dopreos F, with an approximate differential of 25 degrees F. , and with an 
approximate low-limit (fan) range of 50 degrees F c to 200 degrees F, with 
■a differential of approximately 25 degrees F. The thermostats may be 
combined as one instrument. Thermostats shall be provided vitn means of 
locking the settings. Each thermostat shall be equipped with a flange 
or othor device to provido a space of not less than 1 inch between tho 
sheet metal of tho bonnet and the thermostat housing containing the 
electrical switches,. 


b. Room Therm o stats : Unless otherwise shown room thermostats 
shall be tho iocklshicld type equipped with thermomotors. Thermostats 
shall be designed to operate on not more than a 3 dogrcc F. diifcrcntial 
over a temperature range of approximately 55 degrees F. to 85 degrees F. and 
shall be set to maintain a room temperature of approximately 70 degrees F. 


17-09 SMOKE STACK AND ’CONNECTION ; Smoke stacks shall be constructed 
in accordance with details on the drawings and shall be provided with sup- 
ports as shown therein. The furnace shall be connected to the stack or 
flue by means of smoke connection constructed of blade iron or steel sheets 
not less than ,0590 inch in thickness (16 gage). Suitable cleanouts shall 
be provided which will permit cleaning tho entire smoko connection without 

dismantling. 
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,, 17-10 FLEXIBLE COMiECTIONs Flexible fireproof connections of 
asbestos or glass . fabric, to prevent the. transmission of vibration .through 
the, ducts to thp rooms, shall bo installed on the supply side of the heat 
Exchanger, approximately where shown on the -drawings, . or as directed by 
the -Contracting Officer, ... Cloth used for flexible connections shall bo of 
proper weight 'and strength for the service required, - and- shall be properly 
filled to bo rendered, relatively airtight, 

17-11 DUCTWORK: Shoct-motUl duct work indicated on the- drawings, 
for the hcqfihg of the building shall be -erected in, a. first-class work- 
manlike, manner* and shall.be .approved by. tho .Contracting Officer-. Ducts, 
.-unless otherwise approved, shall be true to the dimensions indicated on 
the drawings and straight .and smooth on the inside, with neatly finished 
joints. . The duqts., shall be socUrely anchored to the .building in the 
manner bhpvn on the drawings and shall be so installed as, to be completely 
free from vibration under all conditions Pf Opbration. The ducts shall be 
properly braced and reinforced with steel angles or other structural mem- 
bers, spaced not mores. , than-, 6.0 ." inches, on centers. Santrols' and ducturns 
'Shall bo installed as indicated. /Slip joints shall be mado in the direc- 
tion of flow, .and unless otherwise indicated on tho plans, elbows, shall 
have a center-line radius not less than one and one-half times the width 
of;thq.duct, .The sheet motel used shall bo galvanized iron : or steel, or 
aluminum,- The thickness of . the shoot metal sizo and spacing- of the stif- 
feners,, used shall conform to table I and II, unless otherwise indicated 
on. the drawings, . . ' ■ .,»• .: 

; TABLE I -Weights and gages for duct metal 


■ ■ Weight of ; Galvanized Thickness 

Longest dimension of rectangular galvanized stool sheet of alurrd- 

ducts or diamotor of round steel (pounds gage number-- num sheet 

ducts- (inches) - . .. . per' square " - (inches) 

- - - £ zk ^ ; • ' feet) - -■ ■- ^ •- ' ...» f ... 

Op 'to' 12 '0f5>0625 ;• ■' 26 • ' 0.025 

Over 12 to 30 — • 1.1562 ' : 24 0,032 


Over 30. to 48 — '.i&DkZ' 22 .. . 0.040 
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TABLE II - Stlffcnors for ducts 


Surface width or height Steel angle Stif- Center Weight of angle 

of ducts (inches) f oners sizo spacing (pounds per foot 

(inches) • (inches) boforo galvanizing) 

- • t 

' . ~ ; ‘ I > 

Up to 24 Not required — — 

‘(Cross broltcn panels or 
2 weights heavier Ducts) 

Over 24 to 48 1 x 1 x 1/8 46 to 60 0.80 


17-12 AIR OUTLETS: Outlets shall be the products of Tuttle and. Bailey 
or approved equal . 

a. Grilles : Grilles shall be constructed of sheet metal of 
approved composition and weight and shall have dimensions and net free areas 
as indicated on the drawings, 

b. Registers : Registers shall be of the types noted on the 
drawing, of sturdy construction with adjustable vertical and horizontal 
vanes for double dofloction and multi-shutter damper os indicated on the 
drawings . 

17-13 DAMPERS : Splitter dampers shall bo constructed of galvanized 
iron or steel sheets one gage heavier than the ducts in which they are 
installed, conforming to Tablo I, Dampers shall be provided with approved 
bearings at both ends of the shafts. Dampers shall be close-fitting and 
shall be provided with adjustment quadrants and locking devices. Supply 
volume dampers shall be as required to establish system balance and as 
shown on the drawings. Dampers shall be so designed as to offer a minimum 
of resistance to the flow of air, 

17-14 INSULATION: Except when insulated at factory, the furnace shall 
bo insulated with 1-inch thi clones s of asbestos air coll or thermally equiv- 
alent thickness of other suitable insulation approved by the Contracting 
Officer, Iho insulation shall be securely held in place in a manner approved 
by the Contracting Officer, If wire is employed for this purpose, suitable 
provisions shall be ma.de to prevent the wire from cutting through the insu- 
lation at the comers of the ducts. The bonnot, plenum and supply duct in 
tho furnace room shall be insulated as horcin specified. All joints in the 
insulation shall be neatly filled with an insulating cement approved by the 
Contracting Officer. Ducts above coiiiss and ohtur similar spaces shall be 
insualtocl in tho sai\i3 niannor * 

17-15 ELECTRICAL WORK: All electrical equipment and installation 
Shall conform to the applicable requirements of the section on ELECTRICAL 
•WORK, INTERIOR, of these specifications. 
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17-16 PAINTING; Ferrous metal work not specified elsewhere to receive 
finish painting shall be thoroughly cleaned and given one coat of asphalt 
vafnish. Ferrous metal specified to receive finish painting shall be primed 
as specified on the section on .PAINTING, PROTECTIVE ON METAL, and will be as 
specified in the section on PAINTING, GENERAL, of these specifications.. 


17-17 TOOLS: All special tools necessary for tile proper operation 
and Maintenance of the heating equipment shall be furnished for Maintenance 
and installed in the heater room in a manner approved by the Contracting 
Officer. Smoko-pipe and flue pass cleaners shall be provided. Wrenches 
Shall be installed in hardwood containers. 


17-18 OPERATION AND MAINTENANCE INSTRUCTIONS : Printed instructions 
covering the operation and maintenance of each item of equipment shall bo 
posted- at locations designated by the Contracting Officer. Upon comple- 
tion of the work, and at a time designated by the Contracting Officer, 
the gqry.ices of a competent engineer shall be provided for a period of 
not . less than 3 days to instruct a representative of tho Government in the 
operation and maintenance of the heating systems, 

17-19 TESTS s Upon completion and prior to acceptance of tho in- 
stallation, the Contractor shall subject tho heating system: to such 
operating tests to . properly demos trato satisfactory functional and 
operating efficiency of tho warm air furnace,- duct system and automatic 
controls. Operating tests shall cover a period of- not less than 6 hours 
for each .system, and all tests shall bo conducted at such times as the 
Contrasting Officer may direct. All instruments, facilities and labor 
required to properly conduct the tests shall be provided by the Contractor 
at no additional cost to tho Government, and all fuol, water and elec- 
tricity required will bo furnishod by tho Government , 
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